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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 10 August 2010 has been entered. 

Status of Claims 

2. The amendment, filed 10 August 2010, cancels claims 7 and 8, amends claims 1-5 and 
adds new claim 15. 

3. Claims 1, 2, 6 and 9-15 are under consideration. 

Response to Amendment 

4. The rejections of record are overcome by the amendment, filed 10 August 2010. 



Claim Rejections - 35 USC § 103 
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5. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the im ention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the stibject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



6. Claims 1, 2, 6, 7, 8, 9, 10, 14, 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Heeney et al., EP 1,439,590 in view of Tokito et al.. Journal of Physics: 

Applied Physics, (1996), Volume 29, Pages 2750-2753 and Kido et al., US 2003/01 89401 with 
further evidence provided by Liu et al.. Applied Physics Letters, (2007), Volume 91, 142106. 
Heeney teaches: 

Paragraph [0102], teaches an electroluminescent device comprising mono-, oligo- or 
poly-mcrs of formula (1). The passage additionally teaches multilayer electroluminescent 
device structures comprising hole transport layer(s), electron transport layer(s) and 
emission layer(s) and applying a voltage across such a structure. 
Paragraphs [0026]-[0029]. claim 1. formula ffl . teach mono-, oligo- or poly-mers of 
formula (1), shown below, in the charge transport or electroluminescent layers of an 
organic light emitting diode. The mers of formula (I) can be used alone or in 
combination. X of formula (I) can be a substituted or unsubstituted aiylene or 
heteroarylene group. 
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Paragraph [0079], teaches the compositions comprising mers of formula (I) can further 

comprise additional materials including transition metal compounds. 

Paragraphs [00281 r00301-r00331. [00801 . teach the use of the materials of formula (I) in 

displays and backlights. 
Heeney does not teach: 

Heeney does not teach transition metal oxides. 
Tokito teaches: 

Page 2750 . teaches the use of various transition metal oxides to reduce the energy barrier 

and improve hole injection from an ITO or AZO anode into an electroluminescent device. 
Vanadium oxide, molybdenum oxide and ruthenium oxide are taught as exemplified 
materials. 

Page 2752. figure 4 . teaches the effect on the operating voltage versus the work fimction 

of the metal oxide selected. 

It would have been obvious to one of ordinary skill in the art to use the transition metal 
oxides of Tokito as the transition metal compounds suggested by Heeney to obtain the 
improved charge injection fi-om the ITO electrode of Heeney as observed by Tokito. 

Heeney/Tokito does not teach: 

Heeney/Tokito does not teach a device structure comprising the mers of Heeney in a first 
and second layer with a light emitting layer therebetween. 

BCido teaches: 

Paragraph [00251. teaches the invention of BCido is directed to organic electroluminescent 
devices having at least one charge generating layer and at least two light emissive units 
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which provide higher luminance than electroluminescent devices having only a single 
light emissive unit. 

Paragraph [0027]. teaches the charge generating layer(s) include laminated and/or mixed 
layers. A charge transfer complex having a radical cation and radical anion is formed. 
Paragraph [0028] , teaches it is desirable for the charge generation layer to include an 
organic compound having an ionization potential of less than 5.7 eV and a second 
inorganic or organic compound capable of forming a charge transfer complex therewith. 
Paragraphs r00291-r00321 and [01191401341. formula (1). teach an organic compound 
preferably having a glass transition temperature of not lower than 90 degrees Celsius. 
Suitable arylamine example compounds are presented including alpha-NPD. 
Paragraphs [0038]-[0040]. [0255] . teach the organic material can include fluoro groups, 
cyano groups, and both fluoro and cyano groups. (4F-TCNQ) tetrafluoro-tetracyano- 
quinodimethane is presented as an example of a suitable compound. The structure of (4F- 
TCNQ) is presented in paragraph [0255]. 

Paragraphs [0041]-[0049] . teach an electron injection layer on the anode side of the 
charge generation layer. The electron injection layer can comprise an organic metal 

complex or inorganic compound and a reaction generating layer formed by in-situ 
reduction with a thermally reducible metal. Aluminum, zirconium, silicon, titanium, and 
tungsten are taught as thermally reducible metals. The passage additionally teaches the 
layer can be a mixed layer. 
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Paragraphs [00501-r00521 , teach a hole injection layer comprising an organic compound 
and electron accepting compound. The electron accepting compound can oxidize the 
organic compound. 

Paragraph [0135]. [0141] and [0142] , teach the charge generating layer can also function 

as the hole transporting layer. The passage also teaches the charge generation layer can 
be a mixed layer further comprising a substance capable of forming a charge-transfer 
complex with the arylamine component. 

Paragraph [0155], teaches an organic layer adjacent to the cathode can comprise an 
organic metal complex having as the metal of the complex an alkaline or alkaline earth 
metal and a thermally reducible metal such as Al. 

Paragraphs [0293]-[0305]. example 6. figure 41 . teaches a reaction generating layer of 
Liq and Al adjacent to the charge generation layer. The charge generation layer 
comprises vanadium pentaoxide and alpha-NPD. 
Liu as further evidence: 

Liu is added to provide the charge mobility of holes and electron in alpha-NPD (NPB). 
Figure 1 of Liu, 142106-2, teaches the charge mobility of holes and electrons in NPB at 
various electric field strengths. 



It would have been obvious to one of ordinary skill in the art to provide a plurality of 
light emissive units of Heeney/Tokito with the charge generation units of Kido 
therebetween to obtain increased luminance in the resulting device as observed by Kido. 
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7. Claims 1-6, 9-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takasu 
et al., US 2004/0258954 in view of Heeney et al., EP 1,439,590 and Tokito et al., Journal of 
Physics: Applied Physics, (1996), Volume 29, Pages 2750-2753, and Hosokawa, US 
2002/0045061 and Kido et al., US 2003/0189401 with further evidence provided by Liu et al.. 
Applied Physics Letters, (2007), Volume 91, 142106, and Angelopoulos et al., US 5,198,153. 
Takasu teaches: 

Paragraphs [0025]-[0031]. formulae 5.6.7.8. teach an electroluminescent device 
comprising a molecule represented by the formulae, shown below. 



Paragraph [0032] , teaches Y of the formulae represents an arylene group. 
Paragraphs [00981. [01041. [01121. [01211. [01251. [01281 . provide exemplified 
compounds in which further fused rings are formed from and R^, R''. 
Paragraph [0059]. teaches various electroluminescent device structures. The passage 
additionally teaches the materials of the formulae can be used in the hole injection, hole 
transport, and luminescent layers of the device. 
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Paragraph [0061], teaches various materials suitable for use in the layers of the 
electroluminescent device. 

Paragraphs [0067]-[0068]. figures 2A. 2B . teach the use of the electroluminescent device 
as a pixel 

Paragraphs [0086]-[0089] , teach the use of the electroluminescent device in various 
display applications including televisions, personal computers, and telephones. 
Takasu does not teach: 

Takasu does not teach an electron acceptor as a dopant to the layer comprising the 
material of the formulae. 

Takasu does not teach the use of the materials of the formulae in the electron 
transport/injection layers of an electroluminescent device. 
Heeney teaches: 

Paragraph [0102] , teaches an electroluminescent device comprising mono-, oligo- or 
poly-mers of formula (1). The passage additionally teaches multilayer electroluminescent 
device structures comprising hole transport layer(s), electron transport layer(s) and 
emission layer(s) and applying a voltage across such a structure. 

Paragraphs r00261-r00291, [00801, claim 1. formula (I) , teach mono-, oligo- or poly-mers 
of formula (1), shown below, in the charge transport, charge injection, or 
electroluminescent layers of an organic light emitting diode. The mers of formula (1) can 
be used alone or in combination. X of formula (I) can be a substituted or unsubstituted 
arylene or heteroarylene group. 
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Paragraphs r00771-rQ0791 ., teaches the compositions comprising mers of formula (I) can 
further comprise additional materials including transition metal compounds. The passage 
also incorporates by reference, Angelopoulos et al., US 5,198,153 in paragraph [0077]. 
Paragraphs [00281 r0Q301-r00331. [00801 . teach the use of the materials of formula (I) in 
displays and backlights. 
Angelopoulos as further evidence: 

Angelopoulos is incorporated by reference into Heeney in paragraph [0077]. 

Column 17. lines 52-57 . teach doped polymers can provide conductivity on the order of 

10 ohm"^ cm"\ 

Column 16. lines 8-24. formula, teach suitable (co)polymers include thiophenes, furans, 
pyrroles and combinations thereof The formula is reproduced below. 




It would have been obvious to one of ordinary skill in the art to use the doped thiophene, 
furan, and pyrrole (co)polymers as taught by Heeney in device of Takasu as charge 
transporting materials in the light emitting, hole injection/transport and electron 
injection/transport layers to provide high conductivity to the layer(s) of the device to 
improve device efficiency. 
Takasu / Heeney does not teach: 

Takasu / Heeney does not teach transition metal oxides. 
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Tokito teaches: 

Page 2750 , teaches the use of various transition metal oxides to reduce the energy barrier 
and improve hole injection from an ITO or AZO anode into an elecfroluminescent device. 
Vanadium oxide, molybdenum oxide and ruthenium oxide are taught as exemplified 

materials. 

Page 2752. figure 4 . teaches the effect on the operating voltage versus the work function 
of the metal oxide selected. 

It would have been obvious to one of ordinary skill in the art to use the fransition metal 

oxides of Tokito as the transition metal compounds suggested by Heeney to obtain the 
improved charge injection from the ITO electrode of Takasu / Heeney as observed by 
Tokito. 

Takasu / Heeney / Tokito does not teach: 

Takasu docs not teach an elecfron generation layer. 
Hosokawa teaches: 

Paragraphs r01091-r01151 . teach a hole barrier layer improves device performance by 
confining holes in the luminescence layer. The passage additionally provides a preferred 
composition of the hole barrier layer comprising BPhen or BCP in combination with Li 
or Cs. 

Paragraph [01601, example 3, teaches 2,9-dimethyl-4,7-diphenyI-l,10-phenanthroline 
(Bathocuproine)(BCP) co-deposited with cesium in a hole barrier layer deposited upon 
the luminescent layer. 
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Paragraph [0103], teaches it is preferred to include a semiconductor layer having an 
electrical conductivity of at least 10"^° S/cm between the anode and light emitting layer. 

It would have been obvious to one of ordinary skill in the art to use the hole barrier layer 
of Hosokawa in the device of Takasu to improve the hole confinement in the light 
emitting layer and improve device performance as suggested by Hosokawa. 

It would have been obvious to one of ordinary skill in the art to include a layer of the 
doped material of Takasu/Heeney in the device of Takasu/Heeney between the anode and 
light emitting layer to provide a high conductivity layer to improve hole injection into the 
light emitting layer. Such a layer would be expected to meet the limitations of a electron 
generation layer as indicated on page 18 of the instant specification. 

Takasu / Heeney / Tokito / Hosakawa does not teach: 

Takasu does not teach a device structure comprising a plurality of light emitting units. 
Kido teaches: 

Paragraph [00251. teaches the invention of Kido is directed to organic electroluminescent 

devices having at least one charge generating layer and at least two light emissive units 
which provide higher luminance than electroluminescent devices having only a single 
light emissive unit. 

Paragraph [00271. teaches the charge generating layer(s) include laminated and/or mixed 
layers. A charge transfer complex having a radical cation and radical anion is formed. 

Paragraph [00281 , teaches it is desirable for the charge generation layer to include an 
organic compound having an ionization potential of less than 5.7 eV and a second 
inorganic or organic compound capable of forming a charge transfer complex therewith. 
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Paragraphs [00291400321 and [01191401341. formula (1). teach an organic compound 
preferably having a glass transition temperature of not lower than 90 degrees Celsius. 
Suitable arylamine example compounds are presented including alpha-NPD. 
Paragraphs [0038]-[0040]. [0255] , teach the organic material can include fluoro groups, 
cyano groups, and both fluoro and cyano groups. (4F-TCNQ) tetrafluoro-tetracyano- 
quinodimethane is presented as an example of a suitable compound. The structure of (4F- 
TCNQ) is presented in paragraph [0255]. 

Paragraphs [0041]-[0049] . teach an electron injection layer on the anode side of the 
charge generation layer. The electron injection layer can comprise an organic metal 
complex or inorganic compound and a reaction generating layer formed by in-situ 
reduction with a thermally reducible metal. Aluminum, zirconium, silicon, titanium, and 
tungsten are taught as thermally reducible metals. The passage additionally teaches the 
layer can be a mixed layer. 

Paragraphs [00501-100521 . teach a hole injection layer comprising an organic compound 
and electron accepting compound. The electron accepting compound can oxidize the 
organic compound. 

Paragraph [01351, [01411 and [01421 . teach the charge generating layer can also function 
as the hole transporting layer. The passage also teaches the charge generation layer can 
be a mixed layer further comprising a substance capable of forming a charge-transfer 
complex with the arylamine component. 
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Paragraph [01551 , teaches an organic layer adjacent to the cathode can comprise an 
organic metal complex having as the metal of the complex an alkaline or alkaline earth 
metal and a thermally reducible metal such as Al. 

Paragraphs [02931-[03051. example 6. figure 41 . teaches a reaction generating layer of 
Liq and Al adjacent to the charge generation layer. The charge generation layer 
comprises vanadium pentaoxide and alpha-NPD. 
Liu as further evidence: 

Liu is added to provide the charge mobility of holes and electron in alpha-NPD (NPB). 
Figure 1 of Liu, 142106-2, teaches the charge mobility of holes and electrons in NPB at 
various electric field strengths. 

It would have been obvious to one of ordinary skill in the art to provide a plurality of 
light emissive units of Takasu with the charge generation units of Kido therebetween to 
obtain increased luminance in the resulting device as observed by Kido. 

8. Claims 1, 2, 6, 7, 8, 9, 10, 14, 15 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Heeney et al, EP 1,439,590 in view of Ikeda et al., WO 2005/031798 and 
Kido et al, US 2003/0189401 with further evidence provided by Liu et al., Applied Physics 
Letters, (2007), Volume 91, 142106. 
Heeney teaches: 

Paragraph [01021. teaches an electroluminescent device comprising mono-, oligo- or 
poly-mers of formula (I). The passage additionally teaches multilayer electroluminescent 
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device structures comprising hole transport layer(s), electron transport layer(s) and 
emission layer(s) and applying a voltage across such a structure. 
Paragraphs [0026]-[0029]. claim 1. formula ffl . teach mono-, oligo- or poly-mers of 
formula (I), shown below, in the charge transport or electroluminescent layers of an 
organic light emitting diode. The mers of formula (I) can be used alone or in 
combination. X of formula (I) can be a substituted or unsubstituted arylene or 
heteroarylene group. 



Paragraph [00791 , teaches the compositions comprising mers of formula (I) can further 

comprise additional materials including transition metal compounds. 

Paragraphs [00281 r00301-r00331. [00801 . teach the use of the materials of formula (I) in 

displays and backlights. 
Heeney does not teach: 

Heeney does not teach transition metal oxides. 
Ikeda teaches: 

Abstract , teaches a light emitting device comprising a layer which further comprises a 
hole transporting compound and a oxide semiconductor or metal oxide. 

Page 3 , teaches exemplified examples of the oxide semiconductor or metal oxide. The 
examples include vanadium oxide, molybdenum oxide, tungsten oxide and ruthenium 
oxide. 
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It would have been obvious to one of ordinary skill in the art to use the transition metal 
oxides of Ikeda as the transition metal compounds suggested by Heeney to obtain the 
improved charge transportation and improved device life as observed by Ikeda. 

Heeney / Ikeda does not teach: 

Heeney does not teach a device structure comprising a plurality of light emitting units. 

Kido teaches: 

Paragraph [0025], teaches the invention of Kido is directed to organic electroluminescent 
devices having at least one charge generating layer and at least two light emissive units 
which provide higher luminance than electroluminescent devices having only a single 
light emissive unit. 

Paragraph [0027], teaches the charge generating layer(s) include laminated and/or mixed 
layers. A charge transfer complex having a radical cation and radical anion is formed. 
Paragraph [0028], teaches it is desirable for the charge generation layer to include an 
organic compound having an ionization potential of less than 5.7 eV and a second 
inorganic or organic compound capable of forming a charge transfer complex therewith. 
Paragraphs 100291-100321 and 101191-101341. formula (I\ teach an organic compound 
preferably having a glass transition temperature of not lower than 90 degrees Celsius. 
Suitable arylamine example compounds are presented including alpha-NPD. 
Paragraphs [00381-100401, 102551 , teach the organic material can include fluoro groups, 
cyano groups, and both fluoro and cyano groups. (4F-TCNQ) tetrafluoro-tetracyano- 
quinodimethane is presented as an example of a suitable compound. The structure of (4F- 
TCNQ) is presented in paragraph [0255]. 
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Paragraphs [0041]-[0049] , teach an electron injection layer on the anode side of the 
charge generation layer. The electron injection layer can comprise an organic metal 
complex or inorganic compound and a reaction generating layer formed by in-situ 
reduction with a thermally reducible metal. Aluminum, zirconium, silicon, titanium, and 
tungsten are taught as thermally reducible metals. The passage additionally teaches the 
layer can be a mixed layer. 

Paragraphs [0050]-[0052] . teach a hole injection layer comprising an organic compound 
and electron accepting compound. The electron accepting compound can oxidize the 

organic compound. 

Paragraph [01351. [0141] and [0142] . teach the charge generating layer can also function 
as the hole transporting layer. The passage also teaches the charge generation layer can 
be a mixed layer further comprising a substance capable of forming a charge-transfer 
complex with the arylamine component. 

Paragraph [01551 . teaches an organic layer adjacent to the cathode can comprise an 
organic metal complex having as the metal of the complex an alkaline or alkaline earth 
metal and a thermally reducible metal such as Al. 

Paragraphs [02931-[03051, example 6. figure 41 , teaches a reaction generating layer of 
Liq and Al adjacent to the charge generation layer. The charge generation layer 
comprises vanadium pentaoxide and alpha-NPD. 
Liu as further evidence: 
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Liu is added to provide the charge mobility of holes and electron in alpha-NPD (NPB). 
Figure 1 of Liu, 142106-2, teaches the charge mobility of holes and electrons in NPB at 
various electric field strengths. 

It would have been obvious to one of ordinary skill in the art to provide a plurality of 
light emissive units of Heeney with the charge generation units of Kido therebetween to 
obtain increased luminance in the resulting device as observed by Kido. 

9. Claims 1-6, 9-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takasu 
et al, US 2004/0258954 in view of Heeney et al., EP 1,439,590 and Ikeda et al, WO 
2005/031798, and Hosokawa, US 2002/0045061 and Kido et al., US 2003/0189401 with further 
evidence provided by Liu et al.. Applied Physics Letters, (2007), Volume 91, 142106 and 
Angelopoulos et al., US 5,198,153. 
Takasu teaches: 

Paragraphs r00251-r00311. formulae 5.6.7.8. teach an electroluminescent device 
comprising a molecule represented by the formulae, shown below. 
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Paragraph [0032], teaches Y of the formulae represents an arylene group. 
Paragraphs [00981. [01041. [01121. [01211. [01251. [01281 . provide exemplified 
compounds in which further fused rings are formed from R\ and R^, R"*. 
Paragraph [0059]. teaches various electroluminescent device structures. The passage 
additionally teaches the materials of the formulae can be used in the hole injection, hole 
transport, and luminescent layers of the device. 

Paragraph [0061]. teaches various materials suitable for use in the layers of the 
electroluminescent device. 

Paragraphs [0067]-[0068]. figures 2A. 2B . teach the use of the electroluminescent device 
as a pixel 

Paragraphs [0086]-[0089] . teach the use of the electroluminescent device in various 
display applications including televisions, personal computers, and telephones. 
Takasu does not teach: 

Takasu does not teach an electron acceptor as a dopant to the layer comprising the 
material of the formulae. 

Takasu does not teach the use of the materials of the formulae in the electron 
transport/injection layers of an electroluminescent device. 
Heeney teaches: 

Paragraph [0102], teaches an electroluminescent device comprising mono-, oligo- or 
poly-mers of formula (I). The passage additionally teaches multilayer electroluminescent 
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device structures comprising hole transport layer(s), electron transport layer(s) and 
emission layer(s) and applying a voltage across such a structure. 

Paragraphs [0026]-[0029]. [0080], claim 1. formula (I) , teach mono-, oligo- or poly-mers 
of formula (I), shown below, in the charge transport, charge injection, or 

electroluminescent layers of an organic light emitting diode. The mers of formula (1) can 
be used alone or in combination. X of formula (I) can be a substituted or unsubstituted 
arylene or heteroarylene group. 



Paragraphs [00771 -[00791 , teaches the compositions comprising mers of formula (1) can 
fiirther comprise additional materials including transition metal compounds. The passage 
also incorporates by reference, Angelopoulos et al., US 5,198,153 in paragraph [0077]. 
Paragraphs [00281 [00301-[00331. [00801 . teach the use of the materials of formula (I) in 
displays and backlights. 
Angelopoulos as further evidence: 

Angelopoulos is incorporated by reference into Heeney in paragraph [0077]. 

Column 17. lines 52-57 . teach doped polymers can provide conductivity on the order of 

10 ohm"^ cm"\ 

Column 16, lines 8-24, formula , teach suitable (co)polymers include thiophenes, furans, 
pyrroles and combinations thereof The formula is reproduced below. 
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It would have been obvious to one of ordinary skill in the art to use the doped thiophene, 
furan, and pyrrole (co)polymers as taught by Heeney in device of Takasu as charge 
transporting materials in the light emitting, hole injection/transport and electron 
injection/transport layers to provide high conductivity to the layer(s) of the device to 
improve device efficiency. 

Takasu / Heeney does not teach: 

Takasu / Heeney does not teach transition metal oxides. 

Ikeda teaches: 

Abstract , teaches a light emitting device comprising a layer which further comprises a 

hole transporting compound and a oxide semiconductor or metal oxide. 

Page 3 . teaches exemplified examples of the oxide semiconductor or metal oxide. The 

examples include vanadium oxide, molybdenum oxide, tungsten oxide and ruthenium 

oxide. 

It would have been obvious to one of ordinary skill in the art to use the transition metal 
oxides of Ikeda as the transition metal compounds suggested by Heeney to obtain the 
improved charge transportation and improved device life as observed by Ikeda. 

Takasu / Heeney does not teach: 

Takasu does not teach an electron generation layer. 

Hosokawa teaches: 

Paragraphs [01091- [01151 . teach a hole barrier layer improves device performance by 
confining holes in the luminescence layer. The passage additionally provides a preferred 
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composition of the hole barrier layer comprising BPhen or BCP in combination with Li 
or Cs. 

Paragraph [0160], example 3. teaches 2,9-dimethyl-4,7-diphenyl-l,10-phenanthroline 
(Bathocuproine)(BCP) co-deposited with cesium in a hole barrier layer deposited upon 
the luminescent layer. 

Paragraph [01031 , teaches it is preferred to include a semiconductor layer having an 
electrical conductivity of at least 10"'° S/cm between the anode and light emitting layer. 

It would have been obvious to one of ordinary skill in the art to use the hole barrier layer 
of Hosokawa in the device of Takasu to improve the hole confinement in the light 
emitting layer and improve device performance as suggested by Hosokawa. 

It would have been obvious to one of ordinary skill in the art to include a layer of the 
doped material of Takasu/Heeney in the device of Takasu/Heeney between the anode and 
light emitting layer to provide a high conductivity layer to improve hole injection into the 
light emitting layer. Such a layer would be expected to meet the limitations of a electron 
generation layer as indicated on page 18 of the instant specification. 

Takasu / Heeney / Ikeda /Hosokawa does not teach: 

Heeney does not teach a device structure comprising a plurality of light emitting units. 
Kido teaches: 

Paragraph [00251. teaches the invention of Kido is directed to organic electroluminescent 
devices having at least one charge generating layer and at least two light emissive units 
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which provide higher luminance than electroluminescent devices having only a single 
light emissive unit. 

Paragraph [0027]. teaches the charge generating layer(s) include laminated and/or mixed 
layers. A charge transfer complex having a radical cation and radical anion is formed. 
Paragraph [0028] , teaches it is desirable for the charge generation layer to include an 
organic compound having an ionization potential of less than 5.7 eV and a second 
inorganic or organic compound capable of forming a charge transfer complex therewith. 
Paragraphs r00291-r00321 and [01191401341. formula (1). teach an organic compound 
preferably having a glass transition temperature of not lower than 90 degrees Celsius. 
Suitable arylamine example compounds are presented including alpha-NPD. 
Paragraphs [0038]-[0040]. [0255] . teach the organic material can include fluoro groups, 
cyano groups, and both fluoro and cyano groups. (4F-TCNQ) tetrafluoro-tetracyano- 
quinodimethane is presented as an example of a suitable compound. The structure of (4F- 
TCNQ) is presented in paragraph [0255]. 

Paragraphs [0041]-[0049] . teach an electron injection layer on the anode side of the 
charge generation layer. The electron injection layer can comprise an organic metal 

complex or inorganic compound and a reaction generating layer formed by in-situ 
reduction with a thermally reducible metal. Aluminum, zirconium, silicon, titanium, and 
tungsten are taught as thermally reducible metals. The passage additionally teaches the 
layer can be a mixed layer. 
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Paragraphs [00501-r00521 , teach a hole injection layer comprising an organic compound 
and electron accepting compound. The electron accepting compound can oxidize the 
organic compound. 

Paragraph [0135]. [0141] and [0142] , teach the charge generating layer can also function 

as the hole transporting layer. The passage also teaches the charge generation layer can 
be a mixed layer further comprising a substance capable of forming a charge-transfer 
complex with the arylamine component. 

Paragraph [0155], teaches an organic layer adjacent to the cathode can comprise an 
organic metal complex having as the metal of the complex an alkaline or alkaline earth 
metal and a thermally reducible metal such as Al. 

Paragraphs [0293]-[0305]. example 6. figure 41 . teaches a reaction generating layer of 
Liq and Al adjacent to the charge generation layer. The charge generation layer 
comprises vanadium pentaoxide and alpha-NPD. 
Liu as further evidence: 

Liu is added to provide the charge mobility of holes and electron in alpha-NPD (NPB). 
Figure 1 of Liu, 142106-2, teaches the charge mobility of holes and electrons in NPB at 
various electric field strengths. 



It would have been obvious to one of ordinary skill in the art to provide a plurality of 
light emissive units of Takasu with the charge generation units of Kido therebetween to 
obtain increased luminance in the resulting device as observed by Kido. 
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Response to Arguments 

10. Applicant's arguments have been considered but are moot in view of the new ground(s) 
of rejection. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brett A. Crouse whose telephone number is (571)-272-6494. The 
examiner can normally be reached on Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, D. Lawrence Tarazano can be reached on 571-272-1515. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/B. A. C./ /D. Lawrence Tarazano/ 

Examiner, Art Unit 1786 Supervisory Patent Examiner, Art Unit 1786 



